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Editorial
Molecular, cellular and genetic approaches to function and
dysfunction of the retina
Recent advances in physiology, molecular biology and genetics have contributed abundantly to our understanding
on the fundamental processes of the retinal function and dysfunction. For example, the basic biochemical and
biophysical mechanisms of phototransduction have been largely elucidated. Several key photoreceptor proteins and
neurotransmitter-activated receptor:channels have been cloned, and the genetic basis of a number of retinal disorders
has been determined. These studies in the retina not only greatly increase our knowledge on how the visual system
works and how visual disorders occur, but also shed considerable light on our understanding of how signal
transduction and neurotransmitter systems function in other parts of the brain. In this First Annual Conference in
Association with Vision Research, we focused on four topics which have been greatly influenced by recent advances
in molecular biology, cellular physiology and genetics.
The first area dealt with the molecular biology and cellular physiology of photoreceptors. Special emphasis was
placed on the biochemical and biophysical properties of the cGMP-gated channels and the enzymatic processes of the
phototransduction cascade. Additionally, genetic studies on photoreceptor mutants and the function of parietal eyes
demonstrating new insights and directions in photoreceptor physiology were included.
The second area in this conference concerned molecular biology of neurotransmitter systems in the retina. Studies
over the past twenty years have shown that the vast majority of retinal synapses use three amino acids as their
neurotransmitters: glutamate, gamma-aminobutyric acid (GABA) and glycine. The physiological function of these
three neurotransmitter systems were briefly reviewed, and the molecular structure and cellular localization of
subclasses of glutamate, GABA and glycine receptors in the retina were illustrated. Additionally the molecular
structure and function of glutamate transporters, the proteins responsible for glutamate removal from the synaptic
clefts, were discussed.
The third area of the conference was devoted to the pathobiology of preganglionic retina and retina ganglion cells.
One area of concern was the relationship between the key neurotransmitter systems and retinal pathobiology.
Excitotoxicity, linked to glutamate receptors may be responsible for the failure of one subclass of retinal ganglion
cells in glaucomatous optic neuropathy. Studies concerning retinal dopamine deficiency, and the role of diverse
dopamine receptors appear to provide a deeper understanding of the normal retinal circuitry and the visual
consequences of its failure as in Parkinson’s disease. Much current neuroscience suggests that ultimate cell death
(apoptosis) is linked to several intertwined mechanisms, ultimately leading to catastrophic energy failure. In Leber’s
Hereditary Optic Neuropathy it is evident that an interplay between genetic vulnerability in the cell’s ‘energy plant’,
the respiratory chain, is an important reason for visual failure, but other, possibly environmental factors should also
be considered. Why are subclasses of neurons differentially affected by energy failure? One of the powerful techniques
of revealing differential rates of metabolic requirements between various types has been the use of the technique
commonly known as cytochrome oxidase. Recent studies of the visual system, including the retina are beginning to
yield new clues into why death may occur sooner for some than other neurons. These disturbances in energy
metabolism, nitric oxide and its related substances, transmitter and their receptors as they are implicated in various
dysfunction of the retina due to ischemia, glaucoma, genetic and traumatic disturbances are discussed in this issue.
Animal model experiments as well as clinical studies were reviewed on this topic. Additionally, some attempts to
rescue axotomized retinal ganglion cells by applications of neurotrophic factors were dealt with.
Finally, the fourth part of the conference focused on recent advancements in optic nerve regeneration pursued by
a variety of approaches such as manipulation of anti-apoptopic genes, transplantation of Schwann cells and
astrocytes. From these studies it became more and more convincing that after some manipulations even adult
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mammalian optic nerve can regenerate and restore their function. This will give us a credit not only for the
restoration of visual system but also for the restoration of the central nervous system in general.
This two-day symposium took place at 9–10 May 1997 as an official satellite meeting of ARVO. It was attended
by more than 300 delegates and the oral presentations by the invited speakers were followed by vivid discussions.
Also the 43 posters on display throughout the symposium received much attention. We want to thank the speakers
and the authors of other relevant submitted papers for staying within the strict time schedule, so that this volume
of Vision Research devoted to the first annual Vision Research symposium will be available before ARVO 1998 and
before the second symposium on ‘Retinal development, degeneration and functional restitution’ which will be held
at 8–9 May 1998.
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